The crystal scattering of two coherent neutron beams is discussed. It is found that the conventional pair correlation function used in single-beam scattering is insufficient to describe the scattering of two coherent neutron beams. A generalized pair correlation function with unequal momentum transfer is introduced. It is found that the energy exchange between vibrational quanta of the crystal and incident neutrons leads to a modification of the scattering amplitude. Through the scattering of two coherent neutron beams one is able to measure directly the phase of the scattering amplitude.
I. INTRODUCTION The crystal scattering of two coherent beams was carried out experimentally by Marton, Simpson, and Suddeth' more tha, n twenty years ago. In the experiment, two coherent electron beams with energy of 60 keV were used. Their objective was to show directly the interference effect of electron beams. The 
where N is the total number of scattering nuclei. By using the convolution formula for the Fourier
In terms of the function G(T&"a2, ' r, t), one can re write Eq. (2.10) as 
and to simplify the notion on the averaging over A. 
The eigenequation takes the form H"~n"n"n, ) = E(n"n"n,)~n"n"n,), with the eigenvalues E(n"n"n,) =8&pp(n, +n +n, + 2), and eigenfunctions (3 5) ( 3 8) (3.V) [np (q) np(q')] =~6 "6(q q')-(4.13)
QA"B(r, -r, ) =0. 
In Eq. (4.18), the vanishing thermal expectation values have been discarded, &n&(a)n, (a')) = &n', (a)n', (a')) =o. 
Carrying out the integration and eliminating the 5 function, Eq. (4.26) can be rewritten (4.26) 
